NCA was not obtained in the used electrochemical window. We calculate it using: E red = E ox + E g , with E g being the optical gap of the molecule. E g of NCA can be determined from the the crossing point between the normalized absorption and luminescence spectra in (c). E red of TCA can thus be calculated as: E red = E ox + E g = -5.8 + 3.8 = -2.0 eV. eV. The difference between E e and E h is 2.9 eV, which is higher than the optical gap of the NCs (~2.7 eV) because of a strong electron-hole coulomb binding energy in NCs. Note that because CV measurements for energy levels are in general accurate to 0.1 V, 5 we report numbers to one decimal place. 
Supplementary

Supplementary Note 1. Calculation of charge transfer driving forces (-ΔG)
The charge transfer (CT) driving force is calculated from the free energy change between the reactant and product states. We follow the formalism in ref. 6 to calculate this free energy change.
Hole transfer from photoexcited NCs to ground state PAH. In the case of hole transfer from photoexcited NCs (NC*) to ground state polycyclic aromatic hydrocarbons (PAHs), i.e., electron transfer from the PAH to the NC*, the reactant is NC*-PAH and its free energy is:
where E NC is the energy of the ground state NC, E e and E h are the energies of the first quantum-confined electron and hole levels, respectively, in the NCs, E e-h is the electron-hole Coulomb binding energy (a negative value), and E PAH is the energy of the ground state PAH molecule. The product state after hole transfer is NC --PAH + whose free energy is:
where E PAH + is the energy of the oxidized PAH, E c(e) is the charging energy of putting an electron in the NC, E c(h) is the charging energy of putting a hole in the PAH, and E CS is the electron-hole binding energy in charge separated state NC --PAH + (a negative value).
Therefore, the total free energy change of the hole transfer reaction is:
where the term
is, by definition, the reduction potential energy of the ground state PAH (E PAH/PAH or E red shown in Fig. 1c ).
Electron transfer from NCto PAH + to form a triplet. In this case, the reactant state is the same as Supplementary Equation 2 and the product state after electron transfer is NC-3 PAH* whose free energy is:
where T E is the energy difference between the PAH triplet and ground state and is triplet energy shown in Fig. 1c . The total free energy change of the reaction is:
The NC charging energy E c(e or h) has been derived as: 11 2 
Supplementary Note 3. Estimation of triplet formation yields
The CsPbBr 3 NC-to-PAH triplet formation yields were determined by using ultrafast TA data.
For the CsPbBr 3 control spectra, the ΔA at the wavelength of exciton bleach (XB) and the corresponding ground state molar extinction coefficient (ε 1 ) for the CsPbBr 3 NCs at the XB peak (~615000 M -1 cm -1 ) 13 were used to calculate the concentration of NC excited states (NC * ) generated. For the NC-PAH samples, the experiments were performed under identical experimental conditions. The concentration of 3 PAH * formed was determined using the maximum ΔA at ~425 nm for NCA (465 nm for TCA) and its corresponding triplet molar extinction coefficient ε 2 . 14 Thus, the comparison of the concentration of CsPbBr 3 NC * generated by the laser pulse in absence of PAH acceptor and the concentration of 3 
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